bta-miR-29b attenuates apoptosis by directly targeting caspase-7 and NAIF1 and suppresses bovine viral diarrhea virus replication in MDBK cells.
MicroRNAs (miRNAs) are small, endogenous, noncoding RNA molecules that serve as powerful regulators of multiple cellular processes, including apoptosis, differentiation, growth, and proliferation. Bovine viral diarrhea virus (BVDV) contributes significantly to health-related economic losses in the beef and dairy industries. Although BVDV-induced apoptosis correlates with increased intracellular viral RNA accumulation and with bta-miR-29b (miR-29b) expression upregulation in Madin-Darby bovine kidney (MDBK) cells infected with BVDV strain NADL, the role of miR-29b in regulating BVDV-infection-related apoptosis remains unexplored. Here, we report that miR-29b serves as a new miRNA regulating apoptosis. We showed that miR-29b target sequences were present in the 3' untranslated regions of 2 key apoptosis regulators mRNAs, cysteine aspartases-7 (caspase-7) and nuclear apoptosis-inducing factor 1 (NAIF1). Indeed, upon miRNA overexpression, both mRNA and protein levels of caspase-7 and NAIF1 were decreased. We further found that miR-29b attenuated apoptosis by directly regulating intracellular levels of caspase-7 and NAIF1. Moreover, apoptosis blockage by miR-29b was rescued upon co-infection of MDBK cells with lentiviruses expressing caspase-7 and NAIF1. Importantly, miR-29b decreased BVDV NADL envelope glycoprotein E1 mRNA levels and suppressed viral replication. These studies advance our understanding of the mechanisms of miRNAs in mediating the cells combating viral infections.